Isoform-specific changes in scleral transforming growth factor-beta expression and the regulation of collagen synthesis during myopia progression.
The development of high myopia is associated with altered scleral extracellular matrix biochemistry. Previous studies highlight the importance of collagen turnover in this process, yet it is unclear which factors control scleral remodeling. This study used a mammalian model of myopia to investigate the capacity of TGF (transforming growth factor)-beta1, -beta2, and -beta3 to influence scleral remodeling in myopia. RT-PCR confirmed the presence of all mammalian TGF-beta isoforms in scleral tissue and scleral fibroblasts. Myopia was experimentally induced via monocular deprivation of pattern vision, and animals were allocated to two groups depending on the duration of treatment (1 or 5 days). Down-regulation of each isoform was apparent after only 1 day of myopia development (TGF-beta1, -32%; TGF-beta2, -27%; TGF-beta3, -42%). Whereas the decrease in TGF-beta1 and -beta3 expression was relatively constant between the two time points, differential down-regulation of TGF-beta2 was found between days 1 (-27%) and 5 (-50%). In vitro experiments, using primary scleral fibroblasts, demonstrated the capacity of all isoforms to increase collagen production in a dose-dependent manner. Changes in TGF-beta levels, which mimicked those during myopia induction, caused an approximately 15% reduction in collagen synthesis, which is qualitatively similar to those previously reported in vivo. These data represent the first demonstration of TGF-beta3 expression in the sclera and implicate all three TGF-beta isoforms in the control of scleral remodeling during myopia development. In addition, the early alterations in TGF-beta expression levels may reflect a role for these cytokines in mediating the retinoscleral signal that controls myopic eye growth.